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(11) Patent Application Laid-open No. 6-251125 ^hnology Center 2600 

(43) Laid Open Date: September 9, 1994 

(21) Application No. 5-56582 

(22) Application Dat«: February 22, 1993 

IT1TLB OF THE INVENTION] SIGHT LINE/RAY DIRECTION CHANGING 
DEVICE USED IN DISPLAYING THREE-DIMENSIONAL MOLECULAR 
INFORMATION 

r ABSTRACT] To make 11 possible to easily grasp the changing 
operation method and changing operation results when changing 
a sight line direction and a direction of 1 ncidence of parallel 
rays with reapect to three-dimensional molecular information. 
[CONSTITUTION J A sight line vector initial value setting unit 
2 and a ray vector initial valim setting unit 3 set a sight 
line vector initial value and a ray vector initial vallift, and 
a ray setting celestial sphere display data initial value setting 

unit 4 and a sight line setting celestial sphere display data 
Initial value setting unit 5 cot initial values of display data 
for a sight line setting celestial sphere and a ray setting 
celestial sphere . A s1 ght line setting celestial sphere display 
processing unit 6 dioplaye a sight line seftl ng celestial sphere 
to be overlaid on a molecular skeleton, and changes thn sight 
line direction in an interactive mannei . A ray setting 
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celestial sphere displayprocessinguni t 7 displays a rav setting 
celestial sphere to be overlaid on a molecular skeleton and 
interactively changes the direction of incidence of parallel 
rays. A geometric conversion^ 1niormation/ray direction 
conversioxial information generating unit 8 generates 
rotational in£ormatlon of the sight line setting celestial 
sphere and the molecular sk«leton, and ray direction 
converaional information based on change information Of a sight 
I1n« vector and a ray vecLoi. 
[WHAT IS CLAIMED IS:] 

[Claim 1] A sight line direction changing device used in 
displaying three-dimensional molecular information, Which 
three-di mens tonally displays, on a graphic dioplay, 
three-dimensional molecular information Including a physical 
quantity obtained from a molecular ekeleton and a molecular 
orbital calculation corresponding to the molecular skeleton, 
comprising a sight line setting celestial sphere display 
processing unit which dioplaye a sight lin^ sftttina celestial 
sphere formed of a wireframe mudel sphere expressing posit i anal 
information of an observing point and a fixation point on the 
qraphic display for dieplaying three-dimensional molecular 
information In an overlapping manner , and interact i vrI y changes 
tho sight line direction. 
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[Claim 2] The oight line direction changing device used in 
displaying Lhiee-dimensional molecular information according 
to Claim 1, wherein said sight line seLLing celestial sphere 
display processing unit changes a shape of a pointer expressing 
a posiLiou of an observing point on said sight line setting 
ftAlestial sphere before changing the sight line direction so 
that a three-dimensional position of the observing point in 
a virtual three-dimensional space on the graph 1 r. display can 
be easily grasped. 

[Claim 3] A ray direction changing device used in displaying 
three-dimensional molecular information, which 
three-dimensional ly displays, on a graphic display, 
three-dimensional molecular information lxicluding a physical 
quantity obtained through a nolecu I ar skeleton and a molecular 
orbital calculation corresponding to the molecular sV« I eton 
comprl sing: 

a ray. sotting celestial sphere display processing unit which 
displays a ray setting celestial sphere formpri ot a wireframe 
roodfl I sphere expressing the directions of incidence of parallel 
rays on a graphic display tor displaying Lhiee-dimensional 
molecular information in on overlapping manner, and 
interactively chanqes the directions of incidence of paral lei 
rays. 
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[Claim 4] The ray direction r.hanging device used in displaying 
three-dimensional molecular information according to Claim 3, 
wherein said rav setting celestial sphere display processing 
unit changes a shape of a pointer expressing the directions 
of incidence of parallel rays on said ray sfitting celestial 
sphere so that the Unee-dimensional position of the pointer 
in a virtual three-dimensional space on Lhu graphic display 
is easily grasped. 

rclaim 5] A slyhL line/ray direction changing device used in 
displaying three-dimensional molecular information, which 
three-dimcnsionally displays, on a graphic display, 
three-dimensional molecular information including a physical 
quantity obtained through a molecular skeleton and a molecular 
orbital calculation corresponding to the molecular skeleton, 
comprising : 

a sight line settinq celestial sphere dioplay processing unit 
which displays a sight line setting celestial sphere formed 
of a wireframe model ephere expressing positional information 
of an observing point and a fixation point on the graphic di sp Lay 
for displaying three-dimensional molecular information in an 
overlapping manner, and interactive"! y r.hanges a Sight line 
direction; and 

a ray setting r.fllestial sphere display processing unit which 
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dioplays a ray setting celestl al sphere rormed o£ a wireframe 
model sphere expressing directions of incidenr.fi or parallel 
rays on the graphic display for displaying three-dimensional 
molecular information 1n an overlapping manner, and 
interactively changes the directions of inci rinnr.e of parallel 
rays . 

[Claim 6] The sight I Hie/ray direction changing device used 
in displaying throo-dimensional moJennlar information 
according to Claim 5, wheiein said sight line setting celestla I. 
sphere display processing unit changes a shape of a pointer 
expressing a position of an observing point on said sight line 
setting celestial sphere when ohanging the sight linn direction 
so that a three-dimensional position of the pointer in a virtual 
three-dimensional space on the graphic display la easily grasped, 
and said xay setting celestial sphere display processing unit 
changes a shape Of a pointer expressing directions of incidence 
of parallel rays on said ray setting celestial sphere so that 
the three dimenoional position of th*» pointer in a virtual 
three-dimensional space on the graphic display is easily grasped 
when changing the directions of incidence of parallel rays. 
[DETAILED DESCRIPTION OF THE INVENT TON J 

rooon 

[Field of Industrial Application! The present invention relates 
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to a sight line/ray direction changing device used In displaying 
three-dimensional molecular information, more spe.r.1 tically, 
a sight line/ ray direction changing device used in displaying 
three-dimensional molecular information by which/ when 
three-diuiensionally displaying and analyzing 
three-dimensional molecular information including a physical 
quantity obtained through a molecular skeleton and a molecular 
orbital calculation corresponding to the molecular skeleton 
on a graphic display, changes in a sight Dine direction and 
directions of incidence or parallel nays are more easily made. 
[0002] 

TPrlor Art] Fuz understanding molecular properties and 
reactivity, it has been generally known that the results of 
analyses of molecular orbital calculation and molecular 
dynamics calculation ore very useful. These resn Lts of analysis 
are obtained as a mass of numeral information. Therefore, arts 
for visualising such a mass of numeral Information as 
Lhiee-dimenaional molecular information has become important 
(for example, refer to Japanese Unexamined Patent Publ i cations 
No. 61-233872 and No. 64-84392). Based on this visualized 
LliJ-ee-dimenaional molecular information, physical properties 
based on the molecular three-dimensional strxir.ture can be 
grasped. This threa- dimensional molecular information is 
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displayed in a virtual three-dimensional space on a graphic 
display. 

[0003] For efficient analysis or three-dimensional information 
on a graphic display, it is necessary that changes in a siqhL 
line direction and directions of incidence of parallel rays 
relating to a virtual three-dimensional space on the graphic 
display are easily made. Furthermore, it is required that the 
method of such an opei-dtion and operation results can be easily 
grasped. 

[0004] Currently, in most cases, a dial or a slide* displayed 
on a qraph Lu display is used for changing the sight 1 j n* direction 
and directions of incidence of parallel rays of 
three-dimensional molecular information displayed uu the 
graphic display, and rotational information and movement 
information relating to a virLual three-dimensional space on 
the graphic display are adapted to them. In this method, it 
is difficult to grasp the virtual three-dimensional space on 
the graphic display, <nid inmost caoco, an operator is forced 
to perform the operations dependlnq on his sense. 
[000S] There is a case where changes in a sight line direction 
and directions Of incidence of parallel rays are made by using 
a mouse, however, most such cases involve operations depending 
on an operator's sense, because thre«-dimensional opeiation 
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is carried out on a graphic display. 
T0006] 

[Problems to be Solved by the invention] in the abovementioned 
conventional sight line/ray direction changing method adopted 
in d1 splaying of Uues-dimensional molecular information, when 
changing a sight line direction and directions of incidence 
of parallel rays of three-dimensional molecular information 
displayed on a graphic display, it is always necessary that 
a virtual three-dimensional space on the graphic display is 
oupposcd, however, it is difficult to directly operate 
rotation 1 information and movement information in a virtual 
three-dimensional space on the g^phic display to change a sight 
line direction and directions ot incidence of parallel rays, 
and to suppose the results of this operation. ALso, in a case 
where Lhree-dlmensional operation is carried out on a graphic 
display that is a two-dimensional plane, Lhesame problem arisco 
since it is necesoary to suppose a virtual three-dimensional 
space on Lhe graphic display. 

[0007] in view of the abovementioned circumstances, an object 
of the invention is to provide a sight line direction changing 
device in displaying of three-dimensional molecular 
information, wherein, when a sight line direction with respect 
to three-dimensional molecular Information displayed on a 
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qraphic display is changed, a wireframe model sphere expressing 
positional information of an observlna point and a fixation 
point is used so that an operation method and operation results 
of changes in a sight line direction arc easily grasped- 
f00081 Another object or the invention is U> provide a ray 
direction changing dav1r:e used in displaying 
three dimensional molecular information wherein, when the 
directions of incidence of parallel rays with respect to 
three-dimensional molecul ar Information displayed on a graphic 
display arc changod, a wireframe model sphere expressing 
directions of incidence uf parallel rays is used ao that an 
operation method and operation results in changes in directions 
of the incidence of parallel rays. 

[0009] Furthermore, still another object of the invention is 
to provide a sight line/ray direction changing device 
constructed so that, when the sight 1 1 redirection and directions 
of incidence of parallel rays with respect to three-dimensional 
molecular information displayed un a graphic display are changed/ 
an operation method and operation results Thereof are easily 
grasped. 
TOOIO] 

[Means for Solving Problems] The sight line direction changing 
device used in displaying three-dimensional molecular 
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information according to the invention/ which 
three-dimensional ly displays, on a graphic display/ 
throe-dimensional molecular information including a physical 
quantity obtained through a molecular skeleton and a moleqular 
orbital calculation corresponding to the molecular skeleton, 
comprises a sight line setting celestial sphere d1 splay 
processing unit which displays a sight line aetting celestial 
sphere formed of a wireframe model sphere expressing positional 
Information of an observing point- and a fixation point on Lhe 
graphic display for displaying three-dimensional molecular 
information in an o vex lapping iimuiiBi , and interactively changes 
the sight line direction. 

[0011] Furthermore, the ray direction changing device used in 
displaying three-diniemsi onal molecular information according 
to the invention, which three-dimensionally displays, on a 
graphic display, three-dimensional molecular informal- inn 
including a physical quantity obtained through a molecular 
skeleton and a molecular orblLal calculation uuiieapunding to 
the molecular skeleton, comprises a ray sett i ng r.ft ! «st.1 al sphere 
processing unit which displays a ray setting colestial sphere 
formed or a wireframe model sphere expressing direotiuna of 
1nci dence of paral lei rays on ths graphl r. ril splay tor displaying 
three-dimensional molecular information in an overlapping 
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manner, and interactively changes directions ot incidence of 
parallel rays. 

[0012 J Furthermore the sight line/ray direction changing 
device used in displaying three-dimems tonal molecular 
information according lo the invention, which 
three-dimenslonally displays, on a graphic display, 
three dimensional molecular information including a physical 
quantity oblained through a molecular skeleton and a mo I eoular 
orbital cal dilation corresponding Lo Lhe molecular ckoleton, 
comprises a sight line setting celestial sphexe display 
processing unit which displays a sight line setting celestial 
sphere rormed of a wireframe model sphere expressing positional 
information of an observing point and a fixation point on the 
graphic display for displaying three-dimensional molecular 
i nf nrmatlon in an overlapping manner, and interactively changes 
a sight line direction, and a ray setting celestial' sphere 
display processing unit which displays a ray setting celeslial 
sphere formed of a wireframe model ophore expressing 
directions of incident* ot parallel rays on the graphic display 
for displaying throe-dimensional roolAcular information in an 
overlapping manner , and interactively changes the directions 
of incidence ot parallel rays. 
[0013] 
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[Embodiments] Next, the present invention is described in detail 
with reference to the accompanying drawings - 
[0014] Fig. 1 is a block diagram showing the construction of 
a sight linc/ray direction changing d£vic* 1n displaying of 
three-dimensional molecular information relating to an 
embodiment of the invention. The sight line/ray direction 
changing device used in displaying three-dimensional molecular 
information of the present embodiment has a main section 
compr is 1 ngamo I ecular coordinate input uni L 1 , sight line vector 
initial value setting unit 2, ray vent.or initial value selling 
unl L 3/ sight line setting celestial sphere display i n formation 
initial value setting unit 4/ ray setting celestial sphere 
display information initial value settinq unit 5, sight line 
setting celestial sphere display processing nn1 1. 6, ray settinq 
celestial sphere display processing unit 7, geometric 
conversions 1 information/ ray direction eonversional 
information generating unit 8, geometric information 
generating unit 9/ and display processing unit 10. 
[0015] Referring to U'ig. 2, processing of the sight line setting 
celestial sphere display processing unit 6 comprises a sight 
line seLLing celestial sphere display switch judging step 21, 
sight line setting celesLial sphere display erasing step 22 , 
sight line setting celestial sphere pointer existence judging 
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step 24, pointer display processing step 2b, sight line vector 
change information acquiring step 26, eight line setting 
celestial sphere parallel movement -judging step 21, previous 
sight line setting celestial sphere display easing step 28 
and sight line setting celestial sphere display information 
changing st«p 23. 

[00161 Referring to Fig. 3, processing of the i ay setting 
celestial sphere display processing unit 7 comprises ray set Ling 
celestial sphere display switch judging step 31, ray setting 
celestial sphere display erasing step 32, idy setting celestial 
sphere display information acquiring st«p 33, ray seLling 
celestial sphere polxxLcr existence judging step 34, pointer 
display processing step 35, ray vecLor change information 
acquiring step 36, ray setting celestial sphere parallel 
movement judging step 37, previous ray setting celesM al sphere 
displayerasingstep38, andrayseLlingcelestial spheredispl ay 
information changing step 39. 

T0017] Fig. 4(a) shows wireframe model spheres expressing 
information on a sight line direction and directions of incidence 
of parallel rays to be displayed on a q**phic display for 
display lny Lhree-dimenoional molecular Intormatlon in an 
overlappingmanner . Hereinafter, these two spheres are referred 
to as a eight line setting celestial sphere Si and a ray setting 
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celestial sphere S2. The term sight line indicates a line 
connecting an observincr point (a point from which an object 
ic observed) and a fixation poinl (a point of an oblecL to be 
gazed at) . The center of the eight line setting celestl a L sphere 

51 expresses the fixation point - Before changing the sight line 
direction, the sight line is perpendicular to the display sci een, 
and Lhe sight line direction i3 the direction toward the opposite 
side of the display screen. The sight line direction always 
finally returns to this condition. 

[0010] The directions of incidence of parallel rays are, as 
shown in Fig. 4(a), expressed by the directions from the 
cross-shaped pointer P2 on the ray setting celestial sphere 

52 toward the center of the ray setting eel A.stial sphere S2. 
At the time polnL c±t whi ch the molecular skeleton M is displayed 
initl al 1 y, the center ot the sight line setting celestial sphere 
SI and the center of ray setting oeLestial sphere S2 match each 
other, and are set as the center of gravity of the molecule. 
The initial values Of the sight line direction and the directions 
of incidence of parallel rays are set based on a ranqe occupied 
by the molecular skeleton M in the virtual three-dimensional 
space on the graphic display. 

[0019] Furthermore, in a rase where a cross-shaped pointer PI 
is displayed on the sight lino setting celestial sphere Si, 
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as shown in Fig. 4(a) and Fig. 4(b), the shape of the pointer 
PI is changed depending on the position, of the pointer Pi on 
the eight line setting celestial sphere SI to express a 
three-dimensional position in the virtual three-dimensional 
space on the graphic display . 

[0020 J To change the sighL line direction/ two methods aro 
employed. One method is a method for changing the observing 
point, and as shown as a state [Beforo moving] (left section) 
in Fig. 4(b), a position from which it is desired to view the 
molecular skeleton M as an object 1s specified to Lhe pointer 
Pi on the slqht line setting celestial sphere Si . Therehy, the 
sight line rii rection is chanced to be a direction ouch as from 
the pointer PI toward the center ot the sight line setting 
celestial sphere 31. Thereafter, as shown as a state f After 
moving] (right section) in Fig. 4(b) , the molecular skeleton 
M and tho sight line setting celestial sphere SI rotate around 
the center of the sight line setting celestial sphere Si 
expressing a fixation point until the eight line becomes 
perpendicular to the display screen. The olher method is a method 
for moving the fixation point, and as shown as a state [Before 
moving] (lert secLlon) in Fig. 4 (c) , the fixation point i amoved 
by moving the center of the sight line setting celcotial sphere 
SI. After the center of the sight line sfltting celestial sphere 
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is moved, as shown as a state [After moving] (right section) 
in Fig. 4 (c) , the molecular okoleton M .and sight line setting 
celestial sphere Si move until the center of the sight line 
setting celestial sphere SI comes to the center of the display 
screen. Ixx addition, by changing the radius of the sight line 
setting celestial sphere 51, the molecular skeleton M is scaled 
up and down. 

[0021] To change the directions of incidence of parallel rays, 
two methods are employed. One method is a method for changing 
the position of the pointer P2 on the ray Getting celestial 
sphere 32, and the other method is a method for moving the center 
of tne ray setting celestial ophor. S2 . The difference Horn 
the case of the si ght ray setting celestial sphere S2 is that 
the position of the upper and lower poles of the ray Getting 
celestial sphere S2 .re fixed to the upper and lower portions 
of the display screen. This shows that the positional 
relationohip between the screen projecting three-dimensional 
molecular information and the directions of incidence of 
parallel rays are always fixed. Thereby, it becomes possible 
to automatically di runt parallel rays on a position to be gaz«d 
at (fixation point) of the molecular skeleton M displayed on 
the graphic display. 

[0022] Next, the operation of the sight line/ray direction 
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changing device thuc constructed in displaying of 
Lhree-diiueiisiunal molecular information according to the 
present embodiment is described. 

[0023] The molecular coordinate input nni 1 1 ftxecutes processing 
for acquiring molecular coordinate information that becomes 
necessary to display the molecular skeleton m Iioiu the results 
of molecular orbital calculation or molecular dynamics 
calculation. 

[00241 The sight line vector initial value seLLing unit 2 sets 
an initial value of the sight I Ine vector (directed vector lor 
determining the sight line direction) to be used for the initi al 
display on the graphic display. The initial value of the oight 
line vector is calculated and set so that the observing point 
ia positioned so as to realize easier observation nt the 
molecular skeleton M from Lhe range occupied by the molecular 
sVel *f rmM 1n the virtual three-dimensional space on Lhe graphic 
dicplay with a fixation point set at the centpr nf gravity Of 
the molecule. 

[0025] The ray vector initial value seL Liny unit 3 sets an initial 
value of the ray vector (direct Art vector for determining the 
directions of incidence of parallel rayc) . Tho ray vector initial 
value is calculated and seL so as Lu have a predetermined angle 
with respect to the initial value of the sight line vector set 
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by the sight line vector initial value setting unit 2 . 
r0026l The sight line seLLiay celestial sphere display 
information initial value setting unit 4 sets initial values 
of the sight line cctting celestial sphere Si to b« displayed 
on the graphic display . The sight line setting celestial sphere 
SI has data ot the same number of dimensions aa that of the 
molecular coordinate information to be displayed on the graphic 
display, and is handled as a sphere in a three-dimensional space . 
The initial values zo be set for the sight line setting celestial 
sphere SI are the center coordinat as and the radius of the slqhl 
line atatting celestial sphere in the virtual three-dimensional 
space on the graphic display. The initial values of the center 
coordinates of the sight line setting celestial sphere Si die 
set as the center of gravity of the molecule, and the radius 
is set based on the range occupied by the molecular skeleton 
M in the virtua 1 three-dimensional space on the graphic display . 
[0027] The ray Getting celestial sphere display information 
Initial value seLLiiig unit 5 acta the initial values of the 
ray sett i ng r.A I estial sphere S2 . The ray setting celestial sphere 
S2 has two-dimensional information as data, and is positioned 
on a screen uii which the molecular (skeleton M in the 
three-dimensional space is projecled. The radius of the ray 
setting celestial sphere S2 is set so as to be larger than the 
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radius of a sphere that is formed when the sight line setting 
celestial sphere SI is projected on the screen for projecting 
Che molecular skeleton M on. Initial values are set so that 
the center of the ray setting celestial sphere S2 matches the 
center of the sight line setting celestial sphere Si 
(correspondincr to the center of crravity of the molecule) 
projected on the screen that projects on which the molecular 
3keletonM is pro j ected. In the case of the ray setting celestial 
sphere S2, an initial value of the position of the poinLer Pi 
on 1~hA ray setting celestial sph^ra S2, which shows the 
directions of incidence of parallel rays, io also sot. This 
value is calculated from the ray -vector the initial value of 
whinh has hpAn spf by ray vAr.fnr Initial value setting unit 
3. 

[0028] The sight line setting celestial sphere display 
processing unit 6 judges ON or OFF of the sight line setting 
celestial sphere display switch (step 21 J . The sight line setting 
celestial sphere display switch is turned on to change the oight 
line direction by using the sight line setting celestial sphere 
Si, and the initial value thereof is OFF, 

[002D] When the sight line setting celestial sphere display 
switch la OFF/ the sight line setting celestial sphere display 
processing unit 6 executes erase processing of the sight line 



19 



2002$ 6fl 4B(*)ll:22/Hll:16/ja«4801B15753 P 22 



seLLing celesLial sphere 31 displayed on the graphic display 
(step 22) . In a case where no sighL line setting celestial apherc 
SI is displayed on the graph i c display, no processing is executed 
and the proccco is ended. 

[0030] when the sighL line betting celestial sphere dioplay 
switch is ON, the sight line setting celestial sphere display 
processing unit 6 judges whether or not the pointer PI exist a 
on the sight line.seLllng celestial sphere SI (step 24)/ and 
in a case where the* sight line direction is to be changed, a 
moueo cursor is positioned on the sight '1 i ne flatting celestial 
sphere SI, so LhaL display processing of the pointer PI in 
accordance Wltn the position of the mouse cursor is executed 
(step 25) . The shape of the pointer PI on the sight line setting 
celestial sphere SI is changed so that the three-dimensional 
position in the virtual three-dimensional space on the graphic 
display is easily grasped as shown in Fig. 4 la) and Fig. 4(b) - 
[0031] Transformation of the pointer PI is achieved by changi ng 
three variables dx, dy/ ctiiddy shown in Fig. 5 (a) . The rofcrenco 
symbols 2Ashown in Fig. h(a) show the lengths of two line segments 
forming the pointer Pi . 

T00321 TO determine the variables dx, dy, and d<p* it io oupposed 
that the norma l vector at coordinates corresponding to the 
position of the pointer on the display screen on the sight I ine 
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setting celestial sphere Si is defined' as fl- As Shown In fly. 
5{b), the angle of this normal vector (J to the normal vector 
ot of the screen projecting the molecular skeleton M is defined 
as 9. The vector obtained by projecting the normal vector p 
on the screen Its defined asp'. In this case, the angle between 
thn X axis and the vector P' on the screen is defined as ©. 
Thc direction of the X axis dntined on the screen corresponds 
to the horizontal direction on the display sr.reen, and the Y 
axis corresponds to the vertical direction. 
[0033] The variables dx, dy, and d<p are determined as the 
following formulas by using the variables fi and (p. Herein, A 
Shows a half the length of the two segments forming the pointer 
PI. 

[0034] dx = A-oin©'COS9 
dy = A*slne*sin«p 
0 w <r<p<.d.S o - dtp=<p 
45°<<p^l35 0 - d<p=90°-9 
135°<^22S Q - dq>-<p 180° 
?.25'<«pS315° - d(p=270"-(p 
315°«p£360° - d<p=(p-3fi0 o 

[0035] Aii example of transformation of the pointer Pi Is 
illustrated in riq. 5(c). 

[0036] Subsequently, the sight line settiny celestial sphere 



21 



2002$ 6ft 4B(«11:22/Hll:16/Ai«4801815753 p 24 



display pxucessing unit 6 executes processing for recognizing 
that the sight line vector has been changed after carrying out 
an operation for setting the mouse cursor on the slghL line 
setting celestial aphcro SI and pressing the mousfl button (step 
26) . in a case where lhe sight line vector has been changed, 
the changn information is acquired/ and Ihe pxueess is advanced 
to the next processing. In a case where no change has been made, 
the process is advanced to the next processing without execut i ng 
any processing. 

[0037] Next, the sight line setting celestial sphere display 
processing uniL 6 judges whether or not the center of the sight 
line setting celestial sphere Si has moved in parallol in 
accordance with the movement of the fixation point (step 27) , 
and when the center of the sphere has moved, erase processing 
or the sight line setting celestial sphere SI previously 
displayed on f hft graphic display Is executed in order to move 
the sight line setting celestial sphere SI in parallel to lhe 
molecular skeleton M (step 20). When no sight line setting 
celestial sphAre SI is displayed on Lhe display screen, the 
process is ended without executing any processing . 
[0038] Subsequently, the sight lino setting celestial sphere 
display processing unit 6 executes processing for generating 
display information of the sight Mne setting celesLial sphere 
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31 in which sight line vector change information has been 
reflected when the siqht line setting celestial sphere 31 has 
been moved In parallel (step ?9) . Di spiny information to be 
generated includes the coordinates of the center of the sight 
line setting celestial sphere Si and Ihe radius thereof in the 
virtual three-dimensional space on Lhe graphic display. 
[0039] Next, the ray sotting celestial sphere display processing 
unit 7 judges ON or OFF of the ray setting celestial sphere 
display switch (step 31) - The ray setting celestial sphere 
display switch is a switch which is turned on to rhanga the 
directions of incidence of parallel rays by using the ray setting 
celestial sphere S2, and the initial value of the switch is 
OFF. 

[0040] When the ray setting celestial sphere display switch 
is OFF# the ray setting celestial sphere display processing 
unit 7 AXAttifM ftrasfi processing ot the ray setting celestial 
sphere S2 displayed on the graphic display (step 32) . In a casfl 
where no ray setting celestial sphere 32 is displayed on tho 
graphic display, the process is ended without executing any 
processing. 

[0041] When the ray setting celestial sphere display switch 
is ON, the ray setting celestial sphere display processing unit 
7 calculates the position of the pointer P2 showing tht* 
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directions of incidence of parallel rays on the ray setting 
celestial sphere S2 and Lhe center position of the ray setting 
celestial sphere S2 from parallel ray information <at a time 
point of passing through the processing of *h1 s processing unit 
(step 33) . In a case of passing through this processing for 
the first tlma, Initial values of display information of the 
ray setting celestial sphere S2 set by the ray setting celestial 
sphere display information initial value setting unit 5 are 
set. In other rases, the position of the pointer P2 showing 
the directions of incidence of paral 1 « I rays on the ray setting 
celestial sphere 32 and the center position of the ray setting 
r.ftl estlal sphere 82 are calculated from parallel ray information 
set by the geometric conversional information/ray direction 
convex, aional information generating unit 8. 

[0042] Next, tne ray settlnq celestial sphere diaplayproocaoing 
unit 7 judges whether or not the pointer P2 exisla on the ray 
setting celestial sphere S2 (step 34), and to change the 
directions of Incidence of parallel royo, a mouse cursor is 
positioned on thA ray setting celestial sphere S2, and display 
processing of tho pointer P2 in accordaTiCP. wi th the mouse cursor 
position is executed (step 35) . The ahopo of the pointer P? 
on the ray setting celestial sphere S2 is changed, as shown 
in Pig. 4(a) and Fig. 4(b), so that the three-dimensional 



24 



2002$ 6fl 4B(*)ll:23/llll:16/ja«4801815753 P 27 



position in the virtual three-dimensional space en the graphic 
display can be grasped easily as is the case with the shape 
of the pointer PI nn the sight line setting celestial sphere 
SI. 

[0043] Subsequently, the ray setting celestial sphere display 
processing unit 7 executes processing lor recognizing that the 
ray vector has been changed when an operation for setting Lhe 
mouse cursor on the ray setting celestial sphere S2 and pressing 
Che mouse button has been carried out (step 36) . When the ray 
vector has been changed/ i nf ormation on this change is acquired/ 
and the process is advanced to the next processing. Whpn no 
Change has been made, Lhe process is ended without oxecuting 
any processing, 

[00441 Next/ the ray setting celestial sphere d1 splay processing 
unit 7 judges wheLher or not the center of the ray setting 
rsAlest.ial sphere S2 has been moved in parallel (step 37)/ and 
when the sphere has been moved in par? I Iftl, executes erase 
processing of the ray setting celestial spher© S2 previously 
ri1 splayed on the graphic display in order Lo move the ray setting 
celestial sphere S2 in paraliftL to the molecular skeleton M 
(step 30) . When no ray setting celestial sphore S2 is di spl ayeri 
on the display screen/ the process is advanced to the next 
processing without executing any processing. When the parallel 
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movemeiiL has not been made, the proccco ie ended without 
executing any processing. 

[0045] subsequently, thR ray setting celestial sphere display 
processing unit 7 executes processing for generating display 
Information of Lhe i*y setting celestial sphere S2 in which 
ray vector change information has been reflected when the ray 
setting celestial sphere S2 has been moved 1n parallel (step 
39) . Display information to be generated includes the 
coordinates of che center of the rav se-LLlug celestial sphere 
S2 and the radius thereof in the virtua I three-dimensional space 
cm. Lhe graphic display. 

LU0461 The geometric conversional information/ray direction 
conversional information generating unit 8 generates 
rotational information for rotating the sight line setting 
celesLlal sphere SI and the molecular skeleton M so that the 
sight line ver.f or becomes perpendicular Lo Lhe display screen 
based on the sight lino vector change informs t1 nn - furthermore, 
Lhe yewiuuLiiu conversional information/ ray direction 
conversional Information generating uniL 8 generates 
conversional information for changing, the directions of 
Incidence of parallel rays baocd on the ray vector change 
information. Even when only Lhe sight line vector has been 
changed, ray vector conversional information for setting a ray 



26 



FROlf* 



2002$ 60 4Btt) ll:23/ttlll:16/jaft4801815753 P 29 



vector having an appropriate angle with this sight line vector 
is generated, 

[0047] The geometric information g«n<=irHtfng unit 3 generates 
geometric information that is nocessary for displaying the 
molecular skeleton!* and the sight line seLLing celestial sphere 
Si based on the moleoxilar r.oorrilnate intormaLion, sight line 
setting celestial sphere display information/ rotating 
opera Lion lnf cjrmriLitjn diid parallel ray information . In addition, 
thft gAomAtrl r. 1nformat1 on generating unit y generates geometric 
information that is necessary for displaying the sight line 
selling uelesLial sphere S2 and displaying the pointer P2 showing 
the directions of incidence of parallel rays based on ihe xay 
setting celestial sphere display information. 
[0048] The display processing omit 10 executes display 
processing on the graphic display based on the geometric 
information. After the display process i ng ha seel on the geometric 
information/ the display processing unit 10 turns the control 
back Lu Lhe siyhl Hue seLLing celestial sphere display 
processing unit 6/ and then prnrp.flaing ot the sight line setting 
celestial sphere display processing unit 6, ray setting 
celestial sphere display processing imiL 1, geometric 
conversion*! i nformaM on/ray direction conversional 
information generating unit 8/ geometric information 
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generating unit 9, and display processing unit 10 is repeated. 
10049] 

[Effects of the Invention] as describp.fi nhove, according to 
the invention, in a case where a eight line direction is changed 
with respect to three-dimensional molecule** information 
displayed on a graphic display, a sight line setting celestial 
sphere formed of a wireframe model sphere expressing positional 
information of an observing puLul. and a fixation point is 
displayed, whereby it becomes easier to grasp a virtual 
three-dimensional space on the graphic display, and i t bar.omes 
possible to easily grasp an operation method for changing the 
sight line d1 r<?.r.t1 on and operation results. 

[0050] Furthermore, according to the invention, in a case where 
the directions ol Incidence of parallel rays are changed with 
respect ta fhrftft-rilmensional molecular information displayed 
on a graphic display, a ray setting celestial sphere formed 
o£ a wix-efraroe model sphere expressing the directions of 
incidence or parallel rays is displayed, whereby it becomeo 
easier to grasp a virtual three-dimensi nna I space on the graphic 
display, and it becomes possible to oasily grasp an operation 
method for changing the directions u£ incidence of parallel 
rays and operation results. 

[0051] Moreover, according to the invention, in a case where 
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a sight line direction is changed with respect to 
three-dlmensioxidl molecular information displayed on a graphic 
display, a sight line settinq celesLLal sphere formed of a 
wireframe model sphere expressing positional Information of 
an observing point and a fixation point and a ray setting 
celestial sphere formed of <x wireframe model sphere expressing 
the directions of incidence of parallel rays are displayed/ 
whereby it becomes easier to grasp a vi rf nal three-dimensional 
space on the graphic display, and it becomes possible to easi 1 y 
grasp operation methods for changing the sight line direction 
and the directions of incidence of paral 1 ft I rays and operaLion 
results . 

[BRIEF DESCRIPTION OJf THE DRAWINGS] 

[Fig. 1] is a block diagram showing the construction of the 
Siqht line/rtiy direction changing device used in displaying 
three-dimensional molecular information relating to an 
embodiment of the invention. 

[Fig. 2] ia a flowchart showing processing ot the slqht line 
setting celestial sphere display processing unit in Fig- 1. 
[Fig. 3] is a flowchart showlnq processing of the ray setting 
celestial ophere display processing unit in Flq. 1. 
Trigs. 4] (a) is a drawing showing a display example of the 
observing point setting celestial sphere and the ray setting 
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celestial sphere to be used for changing the sight line dirRr.tion 
and the direcrions or Incidence ul parallel rays; (b) is a drawing 
illustrating the rotat j onprncess ot the observing point setting 
celestial sphere and the molecular skeleton in a case where 
the sight line direction has been changed; and (c) is a drawing 
illustrating th* movement process of the sight line setting 
celestial sphere and the molecular skeleton when The fixation 
point ha« been moved. 

[Figs- 5] (a) is an explanatory view ol variables to be used 
for transformation of the pointer; (b) is an explanatory view 
of a vecttJi. to be used for trans format ion of the pointer; and 
(r.) is a drawing showing an example of transformation of the 
pointer. 

[Description of Symbols] 

1 Molecular coordinate input unit 

2 * Sight line vector Initial value . settinq unit 

3 Ray vector initial value setting unit 

4 5lqht line setting celestial ophcro display information 
initial value setting unit 

5 Ray setting celestial sphere di sp I ay inf ormation initial 
value setting unit 

6 Sight line setting celestial sphere display processing 
unit 
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7 Ray setting celestial sphere display processing uniL 

8 Geometric coaversional information/ ray direction 
conversional information generating uiiiL 

9 Geometric information generating unit 

10 Display processing unit 

21 Sight line set Ling celestial sphere display switch judging 
step 

22 SlyhL line setting celeotial sphere display erasing step 
?4 Sight line setting celestial sphere pointer existence 
judging step 

25 Pointer display processing step 

7.6 Sight line vector chtiuye information acquiring step 

27 Sight line setting celestial sphere parallel movement 
Judging step 

28 Previous sight line seLLing celestial sphere display . 
erasing step 

29 flight line setting celestial sphere display information 
chanqing step 

31 Ray sett 1 ng celestial sphere display switch judging step 

32 Ray setting celestial sphere display erasing step 

33 Ray seLLiiig celeatial aphcro display information 
acrn.i1 ring srep 

34 Ray setting celestial sphnre pointer existence judging 
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step 

35 Pointer display processing st.ftp 

36 Ray vector change information acquiring ctcp 

37 Ray setting celestial sphere parallel movement judging 
step 

38 Previous ray sifting celestial sphere display erasing 
step 

39 Ray setting utiles L ial sphere display information changing 
step 

M Molecular skeleton 

PI Sight liut* seLLLng pointer 

P2 Ray setting pointer 

51 Sight line setting celestial sphere 

52 Ray setting celestial sphere 
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